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Xfi^-y ^^^f K©ffi\ tuts^n^ y ^ K^^-^^^^i- 
2. Mis5^^y^s$^seir* s x mu t sieixiiMu t sm&nommw) 

5. BulB^tfc}^}-«^tL/c^y u^-^KXf^y * Ktf** 

6. HutEiitm^^fi5$n/c^y^^ u^KXtt^-y Kas^a- 
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(b) (i) ^^^y^se^sew-^^*, tfeWpr&fc&«£*L*:5* 
(i i) ^vj/t^ietds, itm^rtB 

©V>i*ttA^*5V^. «$tbST^-y ^if^MLT.T'yrf (a) COBUfS— 

9. mmmi^xwmK ^t/va-^, mm-t^*-** ^v^f-^. ^y 
^ntvy, ^uifi/y, f^^fyy, & >\ ^yr^y^r? K, s. 

o 




<4) 9-504699 

is— $ sc. 3i ? — tr^tf fulE ? £ l^*-T 5 n £ 

H^tLfc^-y =f^^ Y^n—-ft. MfflA(Dms£tifc7-x h DNA h. n 

(b) iTO^v; DNA # HJfrffc 5 * ^ y f-^W 6 SC± $ 

(c) HUlS^iliS^nfcx^. hDNA^b, V^-f^L^© (any) ^-^y^a^ 
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1 3. i^^/^©«W^y>«^^^ Ki^— ^^^O^tKM^— ^^^^ 

1 5. ffnE^^^^^^eK^x Mu t SXIiMu t s tf>*Kfll#rt^Hfc"?*> 

1 6. WfiR^*"?y?-1&'&W&W&. Mu t SXttMu t s <£>«ifll#j&3Jffc-Cfc 
3w t«r#»ti-S»*«l 4fclfE<R03*5/ ho 
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y^afc 0 ^^, jKU^U^ 7"*xh7>. t^ny, ^UT^D^T? K, 

19. HfflEia^^^, ^tyi/o-^, it|t;i/P-^, #y;*^u>\ 
y^ntVy, stfy^v:^ f^r^b7^ -^^o^, #Ur^!J/W7 5 K, 

bo 

jj^l 9{i|E«t0^y ho 

=f- \ z> b a* -e th z> r i £ #m i -T s @ ft flc _k O $ tLfc ? 

^-^^rg^&fCo 

2 2. Mu t SieiXttMu t SI6I ©iWi^t'fc^r i: 




1$^SP9 -5 04 6 9 9 



ft -=f- xm. ^ V> ft%f £■ & if 5 ft . m±W D N A *5 ft 5 — J£&£ 

(Nishimura, S. et al. , Biochem. J. 243:313-327(1987) ; Bos, J. L. , Cancer 
Res. 49:4682-4689(1989)) S^ffl^tfeWXtttft-^-TSlRStt^m 

DNAO'lik (alteration) ©tfcfcH <£ ^^^C0«tV\ ffi^s Zfctflf 

^Sft^ffer yfe^rtt> f-^rx\ flares^ ^ k** ur- t?fcj:s 
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X, Tyir^<&J&££Jf^£i£5r.£as-c£\ MiLTft (Kourilsk 
y et al. , U. S. Patent 4,581,333) N 7 v^T-f y 7° (Falkow, et al. , U. S. 
Patent 4, 358, 535 ; Berninger, U. S. Patent 4, 446, 237) , ^SfeSSK (Albarella 
et al.,EP 144914) N fc^WM (Sheldon III et al. , U. S. Patent 4,582,789; A 
lbarella et al. , U. S. Patent 4,563,417) N (Miyoshi et al. , EP 1194 

48) , ^&£ 0 

*P<£>}« (DNAXfiRNA) t, f^hDNAi, <£>fff|tf>, ^l^^f nZ* 

Z>mm (RNaseA, MutY) (31 J; *9 $titi $;fa"CV N <5 (Myers, R. M. et al. 
, Cold Spring Harbor Symp. Quant. Biol. 51 : 275-284 (1986) ; Gibbs, R. et al. , 
Science 236:303-305(1987); Lu, A. S. et al. , 1992, Genomics 14:249-255(1992 

)) o ^ ^ y^-(Dt£^~^mnmm^tif^\ wttomxmmzinitmmyvy 

©^<^^5*raSfi, rtlf)^RNA©fffl^^i Lfc r> (RNasejfe) 
. 0JPI^tLfc^C(7)5^-V5/^(^^.L^fcbS-f--5r <b^-e#^V> (MutYfe) r. 
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^^ttJ<50 2O(Dftft,O^-?fefi, 5 *^y?-j)>W&-tZ > &?(D, DNA©77^ 
DNA<tT=--y V^bfcB3\ 5^^y^©SP^ttfl9SB^-y K«>* 

5 ^-T'y^-^foSDNAO^OSfW'fk^W^fe (cotton, R. G. et al. , Proc. Natl 
. Acad. Sci. USA 85:4397-4401(1988) ; Cotton, R. G. , Nuc. Acids Res 17:4223-4233 
(1989)) te, M«»J, (VIII) Rtffc KadfW^ 

»^-T?>„ ^O^SttlfcVvC, DNA7°n-m Bi'C^DNA<7)iaiS»^§J 



(10) 



- 5 0 4 6 9 9 



(viii) t&$*'*ry'?<D<?$^&mm-rz>o t°^y^^ffl^ 

V ]} >\sT 5 Y¥fvnMMM\ (PAGE) h7'W5 7-f — Srff5o - 

— <E>flF3E£<£>4*BH4*$R (Caskey.C.T. et al. , M4#f^<£^$&f5333, 4 
65 (9/20/89) ; Grompe, M et al. , Proc. Natl. Acad. Sci. USA 86 : 5888-5892 (1989) ) 
1% ^^y^-mm^J^(Dt^)sb(D'r>'ZfU—Yb\^X, P C R "CiHifrM £ tvfc c D 
NASrfiJffli-S^Sr^^i-S^jfeSrPH^-rSo r^Sffili, aE&a>ffi«$rifc 
^tSfcftl-tyV- F5^*/w<^7- "t? (OTCa s e) ^£cB#£r 

?Z/h (Kung et al. , *B4W&4, 963, 658#4Mfl) f*. -etLg#^|3-D- 

NAttILSeft©J:5^ ^SfBtt©-*fDNA (s sDNA) 
fi©l£^J:5s s DNA<£>j&tti£TlH^-r6o 

, 5 (MBP) kfoZih&W&'R^teW.&^G)? t 5 y — 

^fflV^o fraZfct bTfi, Radman,M. et al. , Annu. Rev. Genet. 20:523-538(1986 
) ; Radman, M. et al. , Sci. Amer. , August 1988, pp. 40-46 ; Modrich, P. , J. Biol. 
Chem. 264:6597-6600(1989) ^lf^vyf§i^©^i LTMu t 

S^eSC^rlffl^LfCo MZ.lt. Lahue,R.S. et al., Science 245:160-164(1988); 

Jiricny.J. et al. , Nucl. Acids Res. 16:7843-7853(1988); Su, S. S. et al. , J 
. Biol. Chem. 263:6829-6835(1988) ; Lahue, R. S. et al. , Mutat. Res. 198:37-43( 
1988) ; Dohet, C. et al. , Mol. Gen. Genet. 206: 181-184(1987) j^t^Jones, M. et 
al. , Genetics 115:605-610(1987) £r#flg 0 Salmonella typhimuriumCDMu t S 

(Lu, A. L. et al. , Genetics 118:593-600(1988); Haber L. T. et al. , J. Bacteri 
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ol. 170:197-202(1988); Pang, P. P. et al. , J. Bacterid. 163:1007-1015(1985)) 
2£ ^Streptococcus pneumoniae?) h e xAl&f (Priebe S. D. et al. , J. Bacte 
riol. 170:190-196(1988) ; Haber et al. , mWd Sr^tffi&W^ T U TUl^*^ 

utS-DNAMfflit DNA(DV^^^?)^'fi?X^*^lf|i 1 b^C^V^ 0 

*mn%\*. (1) it<5«MXf4yV^cD#^(D^tt5, (2) tgtginK: 
Sr^-TSr fcfc:«fc£, it#S$^DNA^^y/K©»», (3) ^MauI 

-^161 (MBP) % 0iJ^f«»®OMu t S^eKO^ffl^oV^T#^L/c 0 



(12) 



4#^^9 - 5 0 4 6 9 9 



(po 

pulation) KUotfS^M&S: (majority) ©i/- ^ ^^^dSffifeTfit^kcFttSo 

tit&f-km— -c&ai&sas&s. ftircDfliico^it^oDNA^T^— y ^ 
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6 0 T^FDNA^ (f ^ hDNAfi/D-^->-^^y^it^_*i?rf 

f$~rz>£?T~-v ^ytstizxotemmmt lt) ^<dx s&^-^t^ 

"To 

(b) ^■7^f^Ififl^f5> f->-y/^*WV^tt^(7) (any) 5 

(a) ^-7)Vfa<D\^-fM^<D (any) V * * K£r« (— # 
^denature) ^fc^L D N Agt£ST~- U V^1"<5 £ £ , 

(b) (i) MBP«t§ri^T^S, tftW^{-«R«$tbfc^^^S' 

(i i) mb p^*i:w f siitfc 9 , ^m^m^M 




(14) #S¥9-504 69 9 

(b) ^7-;ntI*I^MB P{dM^-r5J: 5, ^Tyrf (a) <7>*g^ 
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(c) ifiH^tLfc^^ bDNA^f), iv-ftl/fl*© (any) ^^yfttDN 
a t m& U T V ^ fill Jfrffc £ tltiM B P £ £ r. ^ , 

(d) @5£jfc£*LfcMB P^^^tLfc-y-^^/K- 

*7 ^fttti&ftfcmTEit&thx, xfe (c) jtitii^v7ftt-*i^# 




(16) $$^¥9-5 0 4 6 9 9 

(a) m^it^sm^^^y^-^m&n (mbp) *<a&mi<D^k, 

( b ) MBP Zmfcik-rz r. £ tfST# 5@#3d«3M*Sr&tfS& 2 ©${gi: , 



VfX*3bZ> 0 @#3dWtt, £?*L<te> ^(D-fe/l/n— ^AHr/na— ;* (ft 




(17) ti?9-504 69 9 

Ty±^(Om^^-i- 0 t^^^^ttfc^^-v^^^TDNA (±27^^) 

V\) Sr^ffl^fcl&l^-C* ^vyfttDNA2*i (2 15 7MB i o- 
Het+) «B£< fcoTV^ OuaBfcJLx.S'-O'K) ?r^-r o 

@4tt % 1 5Xlil 6 ©ftglr-oO ^ ^ v y f ^ jj>5, Xlil 5&tfl 6(7} 
&fi©Mfc 1 ~ 4 <D?fM1& 

"f-^m&'M (MBP) {iDNASrft*0fc^$-fr5i iti 9«i«)T#*W* 




(18) 4*^9-504 6 9 9 

**ffi^§H^$ixS*-fefi, (a) (b) iElttt, (c) jfefettfliftL 

•vm^zzk&T-zzzk. (d) wi-4<7)ii(7) 

14 (polymorphism) t^ffi^^A (*V^L^&) &ltflr#-5 0 

Sambrook, J. et al. , MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Edition, 
Cold Spring Harbor Press, Cold Spring Harbor, NY, 1989; Albers, B. et al 
, MOLECULAR BIOLOGY OF THE CELL, 2nd Ed., Garland Publishing, Inc., New 
York, NY, 1989; Watson, J. D. , et al. , MOLECULAR BIOLOGY OF THE GENE, Volu 
mes I and II, Benjamin/Cummings Publishing Co. , Inc., Menlo Park, CA 
. 1987; Darnell, J. E. et al. , MOLECULAR CELL BIOLOGY, Scientific American 
Books, Inc., New York, NY, 1986; Lewin, B. M. , GENES II, John Wiley & Son 
s, New York, NY, 1985, ^fob<D&ffiXW&. ■£<0£ffcfc:Jolvr§lfl8£' 1 boT 

MBPli, ^lOOkDa , ^fDTWJ: t> SS£ifc£&J&> 

, 4— * h (Valle G et al. , 1991 Yeast 7:981-988; Miret J. J . et al. , 199 
3, J.Biol.Chem. 268:3507-3513) ©fife, fch (Stephenson, C. et al. , 1989, J. 
Biol. Chem. 264 : 21 177-21 782 ;Kar ran, P et al. , 1990, Mutat. Res. 236:269-275; H 
ughes M.J. et al. , 1992, J.Biol.Chem. 267:23876-23882; Reenan, A. G. et al 




(19) - 5 O 4 6 9 9 

. , 1993, Genetics 132:963-973; Reenan, A. G. et al. , 1993, Genetics 132:97 
5-985) fcL*5Vv"C3gj!.£;ft/r^<5o T 7 V U V * tf^^RU^ <> X &Jk<D ^ 
y^S^MSKf^ (M.Radman) bl-J: "9 ? * — — ^£*VCV>5 0 

$f^LV>MBPfi, ^Xli^M^tfDNA-DNA (XttDNA-R 
NAXIiRNA-RNA) ~^m^B^^, U ^ ^ KXfi^i- 

•v^/^b^-^^^t-^i-^-i: (exclusion) id £ 0 «MK<5l* <b*b6o 

L^L&^<b, ^MJdffll^fr^ " ^v-yf^iei" MBP" 



MBPO" 77^^b" 5H^v^&3if-? r -fe5' BP^>«t ^^^^ 

Mu t S LV^^tfj^gffcfi, Salmonella typhimurium<£>M u t 

K (Lu, A. L. et al. , ; Haber L. T. et al. , ; Pang, P. P. et al. , &M) 
XfiStreptococcus pneumoniae?) h e xAlfif (Priebe S. D. et al. , BtfJir ; H 
aber et al. , ffiffB) ©±54, ftil(7)ffi^*5ttS^:fli»Mu t S<D^flc-CfeS 0 
flD^T. t K Xfi/^^ — <£>DNAl£:fc>V , *-CI^^&;ft/5ffi 

P©^-^i^HJ: 9 =3— K^frSPi&ftWJ: 5 4, Mu t SXfiH e xAC 
BT^4|SC^^05|RlKfft>fflV ,4 S-^* s "^*S (Shimada,T. et al. , J. Biol. Ch 
em. 264:20171 (1989); Linton, J. et al. , Molec. Cell. Biol. 7:3058-3072(1989) ; 
Fujii.H. et al. , J. Biol. Chem. 264: 10057 (1989) ) 0 




9-504699 



#fi£*atJ\ ief»iWiM"C*^^W^{b»'f^T^ (moieti 
*ffilC?IRgt^«t v^^ — — h (Jiricny et al. ) ti^Mut 

fflv^7- 3Z p-ATP«^6„ ^roi, (- 2 o°c-eimg!£tL#5) 5 

' -««$tLfc^- y * mm&)tf:0ki*Tx\ — ^^y 

^$tt5„ T — — y 1 6 Jfi&fch^T 1 * — #80*, 7^*b£*U 30 

, ^mm<D^m^m^MB p sr^imRt/a^-t-s - 1 £><> 




(21) ^¥9-5 0 4 6 9 9 

n— 7.<D X 0 ^fit^n- ^ft^L-fevl'n— T^W^fc (modified) N /KU^.^ 
K\ &t>*T#n— XteS e p h a r o s e 3 s £><5o l^f 

XkWfflT*&5 0 3fcj$fW**SfM:, SSjk^fcMB P^I^i^tlS^t?) 

. 3dWOTTOte, T^h^— •v-r^n^-f^— ^"1 — hft 

if©«t 5 ^RJES^^rtSP^E^, MH\ t*-X\ #7Lfr, &tPRftiSte;* h 

o 

tfettj-rsr^ xiii^i^ b ^ v 7 f d n a it 5 r i: , xttm& 




(22) 9-504699 

m^wmb p <Dttmi~m^x , mm&ffi\z^^xte%QX*2bz>jj®txi-±*s&M 

y*^77^ — £\ ^/V:a — - 6 - y ^BftT* tKP y-^— ^\ y >- ^S&7* 

^ — ^ h r/i^ — Asf tKo e\ a-^ytny ^Wf tKn y-^— 




(23) 9-504699 

DNA-DNA, DNA-RNA. XI4RNA-RNAW^!J y Ktife^L 




(24) t$?9-504 6 9 9 

tl5A\ MB P if 7 bDNAt#t>r y^fa^- b ^S. MJ-v^wr. 
DNAI1 #&L<f*, rjg^ft P C R t'illg ^ilfc D N A L, 

^«<^^i9f*, x * hDNAo^a^m^iSLfejgg-efffeixSo ( 

1) H^SttfeMBP^M-rSf * fDNA©^, Xfi (2) H^b^tt/c 
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A<0#@&f^g^SDNA<0^fc©a&fflVvT\ fiUPftig6tf3ffr££ft5. 

(7)9 6 ^u:7V— MdJ: U , k h7&8 0l(7)DNAty^ 

TfT——vis#'<DWi\z > ^DNA1^>'7 o /^t*a^'^^^i^^}tH^^*b^v^ 

^^W^KCO^ Xtt (b) «^tL7t^^ FDNAW^ fctfcfclfflV^b 
A<7>1^< O^C> (several) &te%>9k$tk<D&&k . $ X"? X"? y 

^■(Dmm^^^x, {-*m&*<D*fl&k\sX&zirihfc8Lk.mz.) 
(D&mkmm&Mk<Ditmb, &mmt-tz> 0 

m& z titc DNAf isy^omm 
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^6, #U^7- tfgisjfc (PCR) ©^SsTfcS. pcrM 
i LTta, Mullis.K. B. , 1986, Cold Spring Harbor Symp. Quant. Biol. 51 : 263-27 
3 ; Saiki, R. K. et al. , 1985, Bio/Technology 3:100 

8-1012; &tBlullis,K. B. et al. , 1987, Meth. Enzymol. 155: 335-350 £r#Rg 0 1]W 

l O'HIMSI- l o©^ofciS^^At^ggt*fe^^\ PCRIiffl 
v^tbS^y ^9— Sttx OlSSISC 1 o(DiofciS0x7-$ 

&jjmZ. m^MWZ-X 0 8lA£;h,5*H»tfl (minority) V— ^J^*, 




4$S*P9 - 5 0 4 6 9 9 



m&-tZ> 0 H£ft$^fcMB PSm^f tb^O (any) Lfc S ^"^ 5>^% 
*-f5-£{::<t 9, l&*£tL3 0 iESItvyf LfcDNAr*«S: 

n^y^O^— ^jc^co«t 5(-, ^L7h (diverged) , »fc5DNA^> 
~9^S**W&^%M&\Z.&$tik (majority) <ZV>— ^ <D 

(v^— ^zc^^.cd^T\ ) (population) <DT> N £>iifB $ 

^^-^^^/^^^a^^^^-rsyc^t^ #«®(e:^£*L<5 «fc 5 ft 1 
(Hi (round) .fc!>#VV»8g£, 3P£ 9 1 HI J: «9 ^V^iffiSrfT 5 £ £ k&JTC 



(28) ^¥9-504 6 99 



^3L^^e>'>— ^^^Srffiisii - *^^. ttm*m\<^z>~ t&x%z>~ t\z 
watt, iitmr^t^n m2^B<D^{±RUT^-v ^^^^t-r 

Z>X&Z> 5o 

t5<t9t^ M^^tL§ 0 ffirlB^n— ^fiigpJJrWliligStty!!:^^ fDNAiil 

(1) J: 91S^b^^W#5^±tit^$^MB P 

( 2 ) m^teXy &X$rft±\z-JMfe<k£fritMB P co-v-f * ci - # 7 £ 

(3) @^$tlfcMB PSr^W-rS^w^— ^«FffSrii$ix5A\ 
<D^-rtlt>*&ftt>tlZ> 0 \/^iTtl<D&&iZ.i8\/*Xi>. Btft^tlfcMBPli, <£T 




¥f%t¥- 9-504699 



BPXtt^afElftM^f^ $f*b<«Mu t St, (2) Ty-t?^£ff 5_hT- 
fcfl-*n#jft«3SS t , ffrfE^r 5/ h £ tilt ^x^ry V =t 

p c r srtt 5 $ 7*9 4 h &tt r t # 




#«¥9 - 5 0 4 6 9 9 



mmmi 
a. umt^m 

nt/Vn-^v'-b (0. 4 5 /z m, Schleicher & Schull) &ELfcWkW 
WL (20mM Tris pH7. 6, 0. OlmM EDTA, 5mM MgCl 2 , 0. lmM DTT) "^Mfl^-fr. Yy 
h/o^bil (Bio-Rad) MBE«Lfc„ 
0. 5/tg/lOM 1 fci&m$m<DWk8L<OttmZin,1tM-B P , *J]§^M u t S 

mT/Uy%^ (BSA) X*-/uy?Vfz. 0 1% (w/v) B S A&-&i?RjE£*»« 

$ (20 0^ d &&*<z>v*/i'\zLijax.itLa ^uximmm^m, mm&i&x 
x. mn^^^Mz.m^.tz.^kt^^x^^ 9, #*©^x^ioom 

o 

ntf>- (/3-globin) »e^©«^JfiL«l2^©fflJfiCS:HtP3 0JfiS©^^C> 
#fc e 5 * y ^ £ $ © fc: ffl V ;ft,fc SS^— * ^ 
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G : T;^7f 

* a. - 9 y Y GCACCTGACT CCTGGGGAGA AGTCTGCCGT [SEQ ID NO:l] 
IF £ m CGTGGACTGA GGACTCCTCT TCAGACGGCA [SEQ ID NO: 2] 

S * - * > h GCACCTGACT CCTGGGGAGA AGTCTGCCGT [SEQ ID NO:l] 
5 jl - * > h CGTGGACTGA GGACCCCTCT TCAGACGGCA [SEQ ID NO: 3] 

4. DNAi©^ 

l %B S ASr-^tp 20/il <£>Kf&e«?£ I t , tf> \fir^\\L^- V * 

5. * \-\s-79Wy&&mwW yz^jvur**/?—^ (hrp) k(M&& 

&BifcmWM(DMfe5 Omg/m 1 131*5 #5* h ^^HRP (Pier 

ce Chemicals) ©100// 1 * <£> ? oi/Mcl^P 

-5 r. t «t 9 , <£> ai/i^Sr 100/x 1 <DB.f&W&S&LX* 5 lellfc^ Lfc„ 150 

6. 3&fHt^fgfe (ECL) [Enhanced ChemiLuminescence^^^^] <D^M. 
10ml 3 m^#- bfc 0 5ml»ECL (Amersham) Y 
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7. Wi% 

&LT\ ^Tl^U ^/M^^PL^^te, DNA 



B. 

tfettJoTti^^^^'yf 1 ©*V>3 0ifr(i2 0 0 n g©DNAt$iii$W 
V^td^^^^^^^-T. iSftSillfcMB Pli^vyfM3 01^0. 2ng 

2. after y-fe^r 

V>DNAte5 0 0 n g £T*$te Lft^o7=: 0 HiOtBilSteWSV^ 7.M*MB P 



@^b^ttfcMB Pf*4>fc< t h 3sf— # (orders) <Dj:£ £ <D$)%:T: ^ 7*-^ y 
7^"a WD N A t $u±iZ-ttT* &> 5 D N A t (Dm 6 - <t £ V) ^ * tb 
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it 0 HI VOV3/V-^*Ov'-^^^t*5 4tMfflV^t> m&<Olfe& 
^^^>-r?)B*T^^, K h^V ?E©fcftl-f ^©tffl**^t' 

$>6t#x.ibtL^ 3 o m^itkgomwm&i*. i o cx^-^ib^j 

Kl#tf<5 t h if itfc^tf>^df- y V 3 Mo^T P C RJtffiSrff 

ofc (Soffel rt al. , Proc. Natl. Acad. Sci. USA 89:7698-7702(1992)) „ a^y 

yjf/v=i3c~r~- -tfi^ts^-r-s 1 o o^£^^m~^:^v— 9^1/* (se 

Q ID N0:4 ^.t^ SEQ ID N0:5) tt^©E?>J"CfcS. 

5 ' gcactaacttcagggtgatgctggtgaaggtgggagaagg 
3 ' cgtgattgaagtcccactacgaccacctccaccctcctcc 

tgaggaggggsagtggagcgcgaagaccaaacaccagacg 
actcctccccg£cacctcgcacctctggt.ttgtggtctac 

taccccatccccgaggacgcc 3' (SEQ ID N0:4) 
acgaggcaggggctcctgcgg 5' (SEQ ID NO: 5) 

mi-f-o (1) - <7){u.m^^^X^Xh^^ n m-kW, (2) '©{il^ 
fci-cfcStf^eg^fts RXf (3) rcDfigT^ 5ti^^H6^^e^^, fl>S>*S- 

b^Xfcyy ADNA)j^, h$tlfeDNA->- ^ fit P C Rltffi£;h/fc: 

o 

A. ttWRXfiljm : 
1 . PC Rig*! 




1#^P9 - 5 0 4 6 9 9 



^^V^W- h mm) fcfflV^ : 

(a) ^>adft- Hm&^f^y >-3(d*5^5 2 1 5 

(b) DGK-lOl-th^/ADNA ifit{E^-^dry>-3 £. 

(c) (Sigma Chemical Co. i «9 miS ^-^DNA£nMtL5 (40v=» 

(Operon<fc ^HiHPLCT'ifti^K 2o©DNA| SEQ 

ID NO: 4$. 0 SEQ ID N0:5<£> 5 ' Z>1<k<D^— ? =c-l/^~£-fo%> 0 

-f 5 H -7 — # 1 5 ' (biotin) -GCACTAACTTCAGGGTGATG 
^° ^ V — #2 5' -GCGTCCTCGGGGATGGAGTA 

^5rfflV>-C 32 PT^«b/c 0 tfRj£Jg'a'&t4, 70mM Tris-HCl,pH7.6; 10m 

M MgCl 2 ; 5mM DTT; 20m Ci 32 P-ATP; 30^~ -y bT4#D l^tf K^ft-^; 
&t)*500ngDNA (7 D ^-f-^-#2) Sr^-TSo 3 7°CT*3 0^v 2 0 // 1 

<£>£os*re^— £sjs&?t ofc 0 7 o°ci? i o#ra, mmm-rz> zk\z£9* 

PCREftli, lOmM Tris-HCl pH8. 3; 50mM KC1; 15mM MgCl 2 ; 0. 001%-fefT^ 
>-(W/V); 0.05mM dATP; 0. 05mM dTTP; 0. 05mM dGTP; 0. 05mM dCTP; 0. IaiM^ 
4 

# 1 ; 0.075mM y?^-?— # 2 ; 0.025/zM "PT 0 ^^ # 2 ; 200ng7^>' 
7°l. — h DN A ; 2.5^.^-^ h AmpliTaq DNA/K JJ ^ — tf (Perkin-Elmer) 

^tt^o S^fitel 0 0 n 1 T*&S 0 9 0°C-Cl#fil1ffiV^^t££-ar, 5 5 
°CT*l^mv^TT-— y >"^U 7 2 0 CT*2#r^^-r#:B:£-t!:6:: t \Z.& <0 
, /-\ — ^r^ — zn./i'-v — -7^ — ^if^f ^ 9 — (Perkin-Elmer thermocycler) "C*3 0 




0 4 6 9 9 



nytyH/-^- (Amicon) £fflV^cj£'kil#f KJ; 9 , Ztlftfrilf?? 

PCR|fe5:itLf; 0 

DNAC'M^T^D ^^SrfTofc : 1 0 0^4^ ; 5 Ot^ll^H 
; 7 5 0 CC4^; 5 0^3 0^1; ^(nfii^iptfc 0 

^ ^p-fe/Pn-^v'-h (0. 45mM, Schleicher and Schuell, BA85) 
iffiWf?K (20mM Tris-HCl, pH7. 6; 5mM MgCl 2 ; 0. ImM DTT; 0. OlmM EDTA) fc&fa 
■tir<5^£(-£ ^SP^it, ^n y b^P y hB;W (Hoefer Scientific Instrume 
nts) <D3is— h<D7*X3 yT4 (Schleicher and Schuell GB002) l£gS{E 

Lfco 1 0 0 n 1 <73S/£^«^£#^<^^/W£#n£fc 0 ^fil-5#P^gV^c*£ 

, M^m^mmm^R^] Lfc 0 m u t s (20^1 ^/s^e^ 5 0 0 n g > 

#*<Z>#;c/M;: 2 0 0 u l©HRP7y-©BSA^Di5ri:lij;^ ~ h 
3%HRP7!) — BS A^r'a if 2 0 n 1 Rj£IittDNA^?rtttfc 0 

%OHRP7 U— <7)B S A^tp^frMWtf) 100/iUF U7°FTK'^ 




-5 0 4 6 9 9 



5 r <9, 1 0 0 m 1 (DfrJfcW0i&X*V 5&\m&Ltc 0 SI 5 0 

3. ^Mit^m^ (ECL) ml* 

yf-f^U 10ml©ECLS^t (Amerson) ^tS^b/c 0 1 ~h 

b. 

S&*SrEl3fc:7j*-f„ Bio-Hetill, SEQID NO: USEQ I 
D NO : 3i©^3 0 AftlL&m&nifct 5o Z<D-&mi~t 1 5 ca&JSK: 

tJ^TG : T?^-7 7f"^tt?>o Bio-Homoift 1 5 <£>{ufi^ 5 * 
•7 7f©ft^SEQ ID NOrltSEQ ID NO : 2 t 3 0 ft 

^*i?:f*t-5o Bio-HetliO. 1 n gS£©4>#V>*T|&tti SfrS 
Wt^LT, B i o -Homo^^-^ttl 0 n g N AT? £ K.^tH £ tL&^o 
fc 0 MutS©^0 (" no MutS" fC:fcV^T|£^/^fi$lJ £*U&V^ 

riit iRSfj^tLfc^roDNA^^^Mu t s#f^rc*>5££&^i-o 

MutSi:^t5^fP^W (2 15 7) (D^fi, 0. 6ngtfcV^ 
2 5 n g(Ifcl/>tWtW5r £tfS-e#, 2. 5ngfci3V^f)A^ 
«:DNAW< £ 2 — 4ffiFfi»|J:tfettl$4xfc 0 «t <9 ifSMMfctt 5 tf^g^ 



(37) 
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USS^iJili 

n D N A \z.$5ft 5 — ^ ^Rt* 1 ~ 4 <£>^>ltflft£*t Srtfe 

l~4 0^^*j-^Wr5J; 5TO$tLfc^^-y =r^^u^K (seqi 

D NO : 1, SEQ ID NO : 2, RXfSEQ I D NO : 3 £<at?3 



TNElStfr^ (lOmM Tris-HCl, pH8. 0; 0. 01M NaCl, lmM EDTA) id^U =0* ^ 




4$^P9 - 5 0 4 6 9 9 



<D^^y^^^tH\^tc 0 T : CRXfC : A^^^y^lt s ^<DM%iX*l°£^ * h 

G:T>G:G>C :T>A: OT:T>A:A = A:G>C : C 
A : G^vyf^G : A 5 y^J; «9 i^tf} £*L7h r. £ ft, B^^m 

G : TRTfT : G 5 ^ y f-tm b < t^ffi £ tbfc r t te, &£?^l£fct5£tL 
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[H14] 



Tvoe 


Nucleotide Secruence 


SEO ID NO- 

x 

3 






GCACCTGACTCCTGGGGAGAAGTCTGCCGT 
CGTGGACTGAGGACCCCTCTTCAGACGGCA 


G:T 




GCACCTGACTCCTGGGGAGAAGTCTGCCGT 
CGTGGACTGAGGACTCCTCTTCAGACGGCA 


1 
2 


T:G 




GCACCTGACTCCTGTGGAGAAGTCTGCCGT 
CGTGGACTGAGGACGCCTCTTCAGACGGCA 


6 
7 


C:T 


3 7. T -/ 


GCACCTGACTCCTGGGGAGAAGTCTGCCGT 
CGTGGACTGAGGACTCCTCTTCAGACGGCA 


8 
2 


G:G 




GCACCTGACTCCTGGGGAGAAGTCTGCCGT 
CGTGGACTGAGGACGCCTCTTCAGACGGCA 


9 

10 


A:G 




GCACCTGACTCCTGAGGAGAAGTCTGCCGT 
CGTGGACTGAGGACGCCTCTTCAGACGGCA 


11 
12 


G : A 




GCACCTGACTCCTGGGGAGAAGTCTGCCGT 
CGTGGACTGAGGACGCCTCTTCAGACGGCA 


1 

13 


A:C 




GCACCTGACTCCTGAGGAGAAGTCTGCCGT 
CGTGGACTGAGGACCCCTCTTCAGACGGCA 


14 
3 


A: A 


* * ^ v * 


GCACCTGACTCCTGAGGAGAAGTCTGCCGT 
CGTGGACTGA GGACACCTCTTCAGACGGCA 


15 
16 


T:T 


* X ^ v f- 


GCACCTGACTCCTGTGGAGAAGTCTGCCGT 
CGTGGACTGAGGACTCCTCTTCAGACGGCA 


17 
2 


C:C 




GCACCTGACTCCTGGGGAGAAGTCTGCCGT 
CGTGGACTGAGGACCCCTCTTCAGACGGCA 


ia 

3 


7X7 


— K C 


GCACCTGACTCCTGGCGGAGAAGTCTGCCGT 
CGTGGACTGAGGACC C CTCTT CAG ACGGCA 


19 
3 


7 y^.T 


- K CA 


CGTGGACTGAGGACC CCTCTTC AG ACGGCA 


z u 
3 


7X7- 


- K CAG 


G CAC CTGACT CCTGG CAGGG AG AAGT CTG C CG T 
CGTGGACTGAGGACC CCTCTTCAGACGGCA 


21 
3 


7X7 


- K CAGG 


GCAC CTGACT CCTGGCAGGGG AG AAGTCTG CCGT 
CGTGGACTGAGGACC CCTCTTCAGACGGCA 


22 
3 



FIG. 4 
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im5] 

ng DMA I 10 I 10 . I 10 I 10 

Ml 



7>^7~K DNA C CA ' CAG CAGG 

ng DNA I 10 I IO I 10 I 10 I 10 I 10 

I I I I If ! f ! 

. GT , . GG , . CT , . AC . . AG , , AA . 

ng DNA I 10 I 10 I 10 I JO I 10 

I II 

. TT ■ . CC ( , TG . . GA . . GC 

MATCH 



ng DNA o 10 10 10 10 10 10 10 10 10 10 



© CT GG CT AC AG 
ng DNA IO 10 10 10 10 



AA 



CC TC GA 



7 > ^ 7 - K C CA CAG CAGG GC 



FIG. 5 
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